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GEORGE C. MARSHALL SPACE FLIGHT CENTER 

MPR-SAT-64-1 

SATURN MONTHLY PROGRESS REPORT 

(December 16 ,  1963 - January 16,  1964) 

ABSTRACT 

The S a t u r n  Monthly P rogres s  Report d e s c r i b e s  p rogres s  from 
December 16,  1963 through January  16 ,  1964, i n  t h e  S a t u r n  I , ' I B ,  and V 
v e h i c l e  R&D programs. The a s t e r i s k  (+;) t h a t  appea r s  th roughout  t h e  
r e p o r t  denotes  c o n t i n u a t i o n  of a n  i tem c i t e d  i n  t h e  last Monthly Report .  

S a t u r n  I Conf igu ra t ion :  +;As a r e s u l t  of s t u d i e s  on t h e  SA-5 stress 
c o r r o s i o n  problem, Marsha l l  d i r e c t e d  t h a t  a l l  c r i t i c a l  t u b i n g  a s sembl i e s  
be r e p l a c e d  i n  subsequent  S - I  s t a g e s .  ; \Crit ical  t u b i n g  a s s e m l i e s  
were r ep laced  i n  t h e  SA-5 b o o s t e r ,  and t h e  s t a g e  i s  now cons ide red  
f l i g h t  worthy. +:S-IV-7 checkout  i s  scheduled f o r  comple t ion  l a t e  i n  
Janua ry ,  w i t h  shipment t o  SACTO, f o r  acceptance  t e s t i n g ,  planned f o r  
e a r l y  February.  +:;At Michoud, Chrys l e r  con t inued  checkout  of  S-1-8 
and assembly of  S-1-10. *DAC p r e p a r a t i o n  of t h e  S-IV All-Systems S tage  
f o r  s t a t i c  f i r i n g  progressed  s a t i s f a c t o r i l y ,  w i t h  t h e  f i r s t  f i r i n g  sched-  
u l e d  f o r  January  21 .  

S a t u r n  I B  Conf igu ra t ion :  ;\At SACTO, Douglas i n s t a l l e d  t h e  S-IVB 
B a t t l e s h i p  S tage  i n  Beta Test Stand 1 on December 18, 1963. +:DAC e r e c t e d  
S-IVB h y d r o s t a t i c  t e s t  s t a g e  components i n t o  t h e  assembly tower and 
completed weld ing  of  t h e  LH2 t a n k  t o  the  LOX t ank .  

S a t u r n  V Conf igu ra t ion :  $;At MSFC, s t r u c t u r a l  assembly of t h e  S-IC 
t e s t  f u e l  t a n k  h a l f  i n t e r t a n k  w a s  completed.  +<At  MSFC, t h e  lower f u e l  
bulkhead-to-LOX t u n n e l  e x t e n s i o n  w e l d  and upper f u e l  bulkhead p o l a r  
c a p  weld,  were r e j e c t e d ,  and t h e  components removed; MSFC has  
i n i t i a t e d  t e s t  welding programs t o  r e s o l v e  t h e  welding problems. A t  
S e a l  Beach, S&ID completed mer id ian  welding of  t h e  S - I1  S t r u c t u r a l  
Test  S tage  a f t  common bulkhead.  +;On December 1 7 ,  MSFC conducted,  f o r  
a scheduled  36-second mainstage d u r a t i o n ,  t h e  f i f t h  t e s t  w i t h  F-1 
Engine F-1001. +;At MSFC, F-1 Engine Test Stand s u p e r s t r u c t u r e  e r e c t i o n  
con t inued  s a t i s f a c t o r i l y ,  w i th  abou t  95 pe r  cent  of  t h e  s t e e l  i n  p l a c e .  
E a r l y  i n  Janua ry ,  MSFC 
ments f o r  c o n s t r u c t i o n  
S&ID's S e a l  Beach S- I1  

r eques t ed  S&ID t o  f u r n i s h  e n g i n e e r i n g  r e q u i r e -  
of a new two-bay v e r t i c a l  checkout  b u i l d i n g  a t  
S tage  Assembly F a c i l i t y .  



GEORGE C. MARSHALL SPACE F L I G H T  CENTER 

MPR- SAT- 64- 1 

SATURN MONTHLY PROGRESS REPORT 

(December 16, 1963 - January 16, 1964) 

by 

INDUSTRIAL OPERATIONS 



GEORGE C. MARSHALL SPACE FLIGHT CENTER 

MPR- SAT- 64 - 1 

SATURN MONTHLY PROGRESS REPORT 

(December 16, 1963 - January  16,  1964) 

SECTION I. SUMMARY 

;?As a r e s u l t  of s t u d i e s  on t h e  SA-5 stress c o r r o s i o n  problem, 
M a r s h a l l  d i r e c t e d  t h a t  a l l  c r i t i c a l  t u b i n g  a s sembl i e s  be r ep laced  i n  
subsequent S-I s t a g e s .  (Page 3 ,  Para .  A . l . )  

JcDuring t h e  r e p o r t  p e r i o d ,  c r i t i c a l  t u b i n g  a s s e m b l i e s  were r e p l a c e d  
i n  t h e  SA-5 b o o s t e r ,  and t h e  s t a g e  is now cons ide red  f l i g h t  worthy. 
(Page 3 ,  Para. B.1.a.) 

+:At SACTO, Douglas i s  i n s t a l l i n g  MOOG a c t u a t o r s  i n  S-IV-6. The 
s t a g e  i s  scheduled  t o  a r r i v e  a t  AMR on February  26, 1964. (Page 3,  
Para. B.2.b.)  

J G - I V - 7  checkout i s  scheduled f o r  comple t ion  e a r l y  i n  February  w i t h  
shipment t o  SACTO, f o r  acceptance  t e s t i n g ,  planned f o r  e a r l y  February .  
(Page 4 ,  Pa ra .  B .3 .6 . )  

;\S-I-9 s t a t i c  t e s t  o p e r a t i o n s  are scheduled  t o  s t a r t  a t  MSFC d u r i n g  
mid-February. (Page 4 ,  Para.  B.4.a . )  

+:At Michoud, C h r y s l e r  cont inued  checkout of S-1-8 and assembly of 
S-1-10. (Pages 4 & 5 ,  Paras. B.5. and 6 . )  

YcDAC p r e p a r a t i o n  of t h e  S-IV All-Systems S tage  f o r  s t a t i c  f i r i n g  
progressed  s a t i s f a c t o r i l y ,  w i th  t h e  f i r s t  f i r i n g  scheduled  f o r  January  
2 1 .  (Page 5 ,  Para. C.1.)  

+:At SACTO, Douglas i n s t a l l e d  the S-IVB B a t t l e s h i p  Stage i n  Beta 
T e s t  Stand 1 on December 18, 1963. (Page 6 ,  Pa ra .  A.3.) 

+:At Hunt ington  Beach, DAC e r e c t e d  S-IVB h y d r o s t a t i c  tes t  s t a g e  
components i n t o  t h e  assembly tower and completed welding of t h e  LH2 
t a n k  t o  t h e  LOX t ank .  (Page 6 ,  Para. B.4.)  
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+;At MSFC, s t r u c t u r a l  assembly of  t h e  S-IC tes t  f u e l  t a n k  h a l f  i n t e r -  
t a n k  was completed.  The r e c e n t l y  i n s t a l l e d  LOX t u n n e l  w a s  removed 
because  of  a poor weld,  and a new t u n n e l  s u c c e s s f u l l y  welded i n t o  t h e  
t ank .  (Page 7 ,  Para .  B . l . )  

+<At MSFC, the  lower f u e l  bulkhead-to-LOX t u n n e l  e x t e n s i o n  weld 
and upper f u e l  bulkhead po la r - cap  weld were r e j e c t e d  and t h e  components 
removed; MSFC has  i n i t i a t e d  t es t  welding programs t o  r e s o l v e  t h e  weld ing  
problems. (Page 7 ,  Para .  B.2.)  

A t  Seal Beach, S&ID completed mer id i an  welding of  t h e  S - I1  S t r u c t u r a l  
T e s t  Stage aFt common bulkhead. (Page 8 ,  Para .  C.2.)  

7kReduction of  tes t  d a t a  from t h e  f i r s t  phase o f  t h e  S - I 1  S tage  one- 
q u a r t e r  tes t  t a n k  s t r a t i f i c a t i o n  t e s t  program i n d i c a t e s  t h a t  gas  
bubbl ing  may be a s u c c e s s f u l  means of  p reven t ing  the rma l  s t r a t i f i c a t i o n .  
(Page 8, Para .  C.4.) 

YkThe f i r s t  S- I1  B a t t l e s h i p  f i r i n g  i s  now scheduled  f o r  November 
1964 i n s t e a d  of  June 1964, as o r i g i n a l l y  planned.  The change i s  due 
t o  B a t t l e s h i p  Tes t  F a c i l i t y  a c t i v a t i o n  d e l a y s .  (Pages 8 & 9 ,  Para .  B.7.) 

+<On December 17,  MSFC conducted ,  f o r  a scheduled  36-second mainstage 
d u r a t i o n ,  t h e  f i f t h  t e s t  w i t h  F-1 Engine F-1001. A l l  t e s t  pa rame te r s  
appea r  t o  be w i t h i n  t h e  expec ted  range .  (Page 9 ,  Pa ra .  D.  1.) 

During t h e  r e p o r t  pe r iod  , Rocketdyne con t inued  5-2 Engine s t a t i c  
f i r i n g  tes ts .  The damaged t h r u s t  chamber s i d e - l o a d  r e s t r a i n e r s  on 
Stand VTS-2 were r ep laced  and s i x  engine  systems tes ts  conducted f o r  
a t o t a l  of  143 seconds.  (Page 9 ,  Para .  D.2.) 

During December, MSFC and Budd E l e c t r o n i c s  Company completed 
n e g o t i a t i o n s  f o r  t h e  Ins t rument  Unit/S-IVB ground c o o l i n g  u n i t  c o n t r a c t .  
(Page 10, Para .  E . 3 . )  

Completion d a t e  f o r  t h e  MSFC-constructed S-IC t r a n s p o r t e r  is now 
scheduled  f o r  February 1 because of  l a te  e l e c t r i c a l  components de-  
l i ve r i e s  from t h e  c o n t r a c t o r .  (Page 10,  Pa ra .  F . )  

a A t  MSFC, F-1 Engine Test  Stand s u p e r s t r u c t u r e  e r e c t i o n  con t inued  
s a t i s f a c t o r i l y ,  w i th  about  95 p e r  c e n t  of t h e  s t e e l  i n  p l a c e .  
Para .  A.2.) 

requi rements  f o r  c o n s t r u c t i o n  of a new two-bay ve r t i ca l  checkout  b u i l d i n g  
a t  S i i I D ' s  Seal Beach S- I1  S tage  Assembly F a c i l i t y .  (Page 12 ,  Pa ra .  C.2.)  

(Page 11, 

E a r l y  i n  January ,  MSFC reques t ed  S&ID t o  f u r n i s h  e n g i n e e r i n g  
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A t  t h e  Hunt ington  Beach S-IVB Assembly F a c i l i t y ,  Douglas completed 
c e r t i f i c a t i o n  of  t h e  assembly tower welding equipment.  (Page 1 2 ,  Pa ra .  
C . 4 . )  

SECTION 11. SATURN I CONFIGURATION 

A.  VEHICLE GENERAL 

+<le MSFC, d u r i n g  t h e  r e p o r t  p e r i o d ,  conducted d e t a i l e d  s t u d i e s  
t o  de te rmine  t h e  causes  o f  t h e  s t r e s s  c o r r o s i o n  problem t h a t  c r e a t e d  
c racked  sleeves i n  t h e  h igh  p res su re  l i n e s  of t h e  SA-5 b o o s t e r .  A s  a 
r e s u l t ,  c r i t i c a l  t u b i n g  a s sembl i e s ,  on  a l l  S a t u r n  I b o o s t e r s ,  have 
e i t h e r  been r e p l a c e d  o r  are  scheduled f o r  rep lacement  u s i n g  p r o p e r l y  
h e a t  t r e a t e d  m a t e r i a l .  

B. FLIGHT VEHICLE STATUS 

1. SA-5 Vehic le  

i'ia. A t  AMR, du r ing  the r e p o r t  p e r i o d ,  S-1-5 c r i t i c a l  t u b i n g  
a s sembl i e s  were r e p l a c e d ,  and t h e  s t a g e  i s  now cons ide red  f l i g h t  worthy.  
Pre launch  a c t i v i t i e s  are  now proceeding s a t i s f a c t o r i l y  toward a Janua ry  
22 s imula t ed  f l i g h t  t e s t  and t h e  rescheduled  launch d a t e .  

+ib. DAC has  f u r t h e r  confirmed t h e  r e l i a b i l i t y  of t h e  S-IV 
s t a g e  c o l d  hel ium sphere  mounting des ign .  During SA-5 launch d e l a y ,  
DAC conducted e x t e n s i v e  v i b r a t i o n  t e s t i n g  i n  t h i s  area.  The random 
tes t  program w a s  s u c c e s s f u l l y  completed January  16,  and a f t e r  v i s u a l  
o b s e r v a t i o n ,  MSFC approved t h e  p re sen t  S-IV-5 i n s t a l l a t i o n .  The 
a d d i t i o n a l  t e s t i n g  w i l l  con t inue  to f u r t h e r  conf i rm mounting r e l i a b i l i -  
t y  f o r  subsequent  S- IV s t a g e s .  

2 .  SA-6 Vehic le  

$<a, A t  MSFC, p r e p a r a t i o n  f o r  shipment o f  S-1-6 w a s  i n t e r -  
r u p t e d  t o  r e p l a c e  c r i t i c a l  t ub ing  a s sembl i e s .  Fol lowing mechanica l  
and e l e c t r i c a l  checkout ,  t h e  boos te r  w i l l  be sh ipped  t o  AMR by ba rge .  
The s t a g e  i s  scheduled  t o  arr ive a t  t h e  Cape on  February  19,  1964, 
which i s  compat ib le  w i t h  t h e  a v a i l a b i l i t y  of  S-IV-6. 

+ib. Because of  t h e  a d d i t i o n a l  t i m e  a v a i l a b l e  f o r  S-IV-6 
work, as a r e s u l t  o f  t h e  SA-5 launch d e l a y ,  MSFC d i r e c t e d  DAC t o  
i n c o r p o r a t e  MOOG a c t u a t o r s  i n t o  S-IV-6 a t  SACTO. Fol lowing t h i s  modi- 
f i c a t i o n ,  t h e  s t a g e  w i l l  be shipped t o  AMR via  t h e  Pregnant  Guppy w i t h  
a scheduled  a r r i v a l  d a t e  of February 26. 

+ic. S-IU-6 remained i n  checkout  a t  MSFC dur ing  t h e  r e p o r t  
pe r iod  clue t o  t h e  d e l a y  i n  SA-5 launch. Shipment t o  AMR wi th  t h e  
b o o s t e r  i s  scheduled  f o r  February.  
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3.  SA-7 Vehicle  

+:a. P o s t - s t a t i c  checkout  of S-1-7 w a s  s topped a t  MSFC t o  
a l l o w  replacement of  c r i t i c a l  t ub ing  a s sembl i e s ;  however, complete 
replacement  i s  n o t  scheduled u n t i l  January 2 7 ,  a l l owing  S-1-9 work t o  
con t inue  on schedule  toward t h e  e a r l i e s t  p o s s i b l e  s t a t i c  t e s t  d a t e .  
T h i s  a c t i o n  w i l l  no t  d e l a y  S-1-7 launch a c t i v i t i e s .  

;kb. A t  Santa  Monica, S-IV-7 checkout cont inued  throughout  
t h e  r e p o r t  pe r iod .  The s t a g e  i s  scheduled t o  be removed from t h e  
v e r t i c a l  checkout tower on January  24 and a r r i v e  a t  SACTO, f o r  acceptance  
t e s t i n g ,  e a r l y  i n  February .  

;k. A t  MSFC, S-IU-7 remained scheduled t o  beg in  f i n a l  
checkout  February 10. 

4 .  SA-9 V e h i c l e  

;ka. A t  MSFC, S-1-9 p r e - s t a t i c  checkout w a s  i n t e r r u p t e d  
d u r i n g  the  r e p o r t  per iod  t o  replace c r i t i c a l  t u b i n g  a s sembl i e s .  
Replacement i s  scheduled f o r  complet ion on January  23, when p r e - s t a t i c  
checkout  w i l l  con t inue .  S t a t i c  test  o p e r a t i o n s  should s tar t  February 
1 7 .  

+:b. A t  Santa  Monica, t h e  S-IV-9 s t a g e  i s  s t i l l  i n  assembly. 
Completion of assembly and beginning  of  checkout  i s  expec ted  i n  
February .  

~ C C .  During t h e  r e p o r t  p e r i o d ,  S-IU-9 s t r u c t u r a l  f a b r i c a t i o n  
w a s  completed a t  MSFC. The s t r u c t u r e  w i l l  be s t o r e d  u n t i l  March 2 ,  
when assembly i s  scheduled t o  begin.  

5. SA-8 Vehic le  

*a. During t h e  r e p o r t  per iod  a t  Michoud, S-1-8 checkout 
w a s  a l s o  i n t e r r u p t e d  t o  r e p l a c e  c r i t i c a l  t u b i n g  a s sembl i e s .  Fol lowing 
checkout ,  scheduled f o r  comple t ion  i n  March, t h e  b o o s t e r  w i l l  be 
shipped t o  MSFC f o r  s t a t i c  t e s t i n g .  

+cb. A t  Santa  Monica, S-IV-8 assembly con t inued .  The s t a g e  
w a s  i n s t a l l e d  i n t o  t h e  h y d r o s t a t i c  tower e a r l y  i n  t h e  r e p o r t  per iod  
and ,  a f t e r  s u c c e s s f u l  l e a k  checks ,  was removed. S t r u c t u r e s  mod i f i -  
c a t i o n  i s  p r e s e n t l y  underway w i t h  complet ion of assembly scheduled f o r  
Apr i  1. 

Jcc. S t r u c t u r a l  f a b r i c a t i o n  of  S-IU-8 i s  s t i l l  i n  p rocess  
a t  MSFC. Upon complet ion of f a b r i c a t i o n ,  now scheduled  f o r  February ,  
t h e  u n i t  w i l l  be s t o r e d  u n t i l  June when assembly i s  scheduled  t o  beg in .  
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6. SA-10 Vehic le  

;':a. CCSD cont inued  S-I-  10 assembly a t  Michoud throughout  
t h e  r e p o r t  p e r i o d .  The f a b r i c a t i o n  of c r i t i c a l  t u b i n g  a s sembl i e s  f o r  
t h e  s t a g e  i s  i n  p rocess .  Completion of assembly and s tar t  o f  checkout  
i s  expec ted  i n  March. 

+:b. A t  Santa  Monica, DAC cont inued  t o  i n s t a l l  S-IV-10 
i n s u l a t i o n  throughout  t h e  r e p o r t  pe r iod .  The s t a g e  i s  scheduled t o  
be removed from t h e  i n s u l a t i o n  i n s t a l l a t i o n  room and be i n s t a l l e d  i n  
t h e  h y d r o s t a t i c  tower f o r  l e a k  checks i n  late January .  

f:c. S t r u c t u r a l  f a b r i c a t i o n  o f  S-IU-10 began a t  MSFC 
d u r i n g  t h e  r e p o r t  pe r iod .  A f t e r  complet ion of  f a b r i c a t i o n ,  t h e  
s t r u c t u r e  w i l l  be  s t o r e d  u n t i l  t h e  scheduled  s t a r t  of assembly i n  
September * 

;kd. A payload f o r  SA-10 i s  s t i l l  under  s tudy  a t  MSFC. 

C. TEST VEHICLE STATUS 

S-IV A l l  Systems Vehicle  

A t  SACTO, DAG p r e p a r a t i o n  f o r  t h e  S-IV A l l  Systems 
Vehic le  f i r s t  s t a t i c  f i r i n g  progressed s a t i s f a c t o r i l y  throughout  t h e  
r e p o r t  p e r i o d .  The f i r i n g  i s  scheduled f o r  January  21 .  

SECTION 111. SATURN I B  CONFIGURATION 

A. S-IB STAGE 

1. S-IB-1 

CCSD f a b r i c a t i o n  of  components f o r  t h e  f i r s t  S a t u r n  I B  
b o o s t e r ,  S-IB-1, o t h e r  t h a n  those  a l r e a d y  a v a i l a b l e  from S-1-111, 
i s  scheduled  t o  beg in  a t  Michoud i n  March. 

B. S-IVBIIB STAGE 

1. - S-IVB / I B -  1 

A t  Santa  Monica, f a b r i c a t i o n  of t h e  f i r s t  S a t u r n  I B  
second s t a g e ,  S - I V B I I B - 1 ,  w a s  s t a r t e d  d u r i n g  t h e  r e p o r t  pe r iod .  

2 .  - S-IVB Quar t e r ly  Review 

The S-IVB Quar t e r ly  Review was s a t i s f a c t o r i l y  he ld  a t  
MSFC December 18 and 19. 
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3 .  - B a t t l e s h i p  Tes t  Stage 

A t  SACTO, du r ing  t h e  r e p o r t  p e r i o d ,  S-IVB B a t t l e s h i p  p r e -  
i n s t a l l a t i o n  o p e r a t i o n s  were completed, and the  s t a g e  w a s  i n s t a l l e d  i n  
t h e  t e s t  s t and  December 18. Water c a l i b r a t i o n  of t h e  b a t t l e s h i p  t a n k  
was completed l a t e r  i n  t h e  r e p o r t  p e r i o d .  

5c4. Hydros t a t i c  Test  Stage 

A t  Huntington Beach, du r ing  t h e  r e p o r t  p e r i o d ,  h y d r o s t a t i c  
t e s t  s t a g e  components were e r e c t e d  i n  t h e  assembly tower,  and welding 
of t h e  LH2 t ank  t o  the LOX t a n k  was completed.  
removed from the  assembly tower i n  o r d e r  t o  p repa re  f o r  r e c e i v i n g  and 
i n s t a l l i n g  the  forward dome. However, due t o  a q u e s t i o n a b l e  weld r e p a i r  
a r e a  i n  the h y d r o s t a t i c  forward dome, t h e r e  i s  a p o s s i b i l i t y  t h a t  t h e  
dynamics t e s t  s t a g e  forward dome may be s u b s t i t u t e d  f o r  t h e  former.  

L a t e r ,  the  s t a g e  w a s  

a5. Dynamics Tes t  Stage 

Major component s t a t u s  f o r  t h e  dynamic t e s t  s t a g e  a t  t h e  
end of t h e  r e p o r t  pe r iod  w a s  a s  fo l lows :  

a .  
we Id f i x t u r e  a t  Santa Monica. 

LH2 c y l i n d e r  a w a i t i n g  i n s t a l l a t i o n  i n t o  t h e  t r i m  and 

b .  LOX t a n k  assembly r e c e i v e d  a t  Huntington Beach. 

c .  Forward dome approximate ly  two weeks from comple t ion .  

;?6. A l l  Systems Test S tage  

During t h e  r e p o r t  p e r i o d ,  work progressed  s a t i s f a c t o r i l y  
on  t h e  a l l  systems test  s t a g e  a t  Santa Monica. F i t t i n g  and bonding 
of t h e  common bulkhead i s  now 50 p e r  c e n t  comple te ,  and misce l l aneous  
f i t t i n g  work i s  i n  p rogres s  on t h e  a f t  dome. 

SECTION I V .  SATURN V CONFIGURATION 

A. GENERAL 

Following NASA Headquar t e r s '  app rova l  of MSFC'S new S a t u r n  V 
d e l i v e r y  and launch schedu le ,  a l l  S a t u r n  V c o n t r a c t o r s  were d i r e c t e d  
t o  execu te  the new schedule .  Th i s  s chedu le  ex tends  t h e  launch d a t e  of  
a l l  S a t u r n  V v e h i c l e s  and a l lows  f o r  the  new a l l - u p  concep t .  This  
c o n c e p t ,  r e c e n t l y  d i r e c t e d  by t h e  Manned Space F l i g h t  O f f  i c e ,  r e q u i r e s  
t h a t  a l l  of the Sa tu rn  V launches  be programmed t o  i n c l u d e  a l l  l i v e  
s t a g e s .  



7 

B. S-IC STAGE 

; k l .  A t  MSFC dur ing  t h e  r e p o r t  p e r i o d ,  s t r u c t u r a l  assembly 
of  t h e  S- IC  t e s t  f u e l  t ank  h a l f  i n t e r t a n k  w a s  completed.  The i n t e r -  
t a n k  w i l l  be mated w i t h  t h e  t e s t  f u e l  t a n k  fo l lowing  t a n k  c l e a n i n g ,  
which i s  p r e s e n t l y  underway. The LOX t u n n e l  w a s  trimmed and welded 
i n t o  t h e  t e s t  t a n k ,  b u t  was removed because of  a poor  weld. A f t e r  
complet ion of  welding t es t s ,  a new LOX t u n n e l  w a s  s u c c e s s f u l l y  welded 
i n t o  t h e  t a n k .  

i k2.  During t h e  r e p o r t  pe r iod ,  MSFC a l s o  encountered  welding 
problems i n  assembly of t h e  S-IC-T S t a t i c  Tes t  S t age .  The lower f u e l  
bulkhead-to-LOX t u n n e l  e x t e n s i o n  weld and t h e  upper  f u e l  bulkhead 
p o l a r  cap  weld were r e j e c t e d  and t h e  components removed; MSFC has  
i n i t i a t e d  t e s t  welding programs t o  r e s o l v e  t h e  welding problems. To 
avoid f u r t h e r  d e l a y  whi le  weld t e s t s  proceeded,  t h e  upper f u e l  
bulkhead-to-Y-r ing and o t h e r  w e l d s  were begun ahead of schedule .  I n  
o t h e r  S-IC-T areas , t h e  r e spons ib l e  sub -con t rac to r  encountered  d e l a y s  
i n  f a b r i c a t i n g  seamless  LOX tunne l .  A s  a r e s u l t ,  MSFC i n s t r u c t e d  
Boeing t o  f a b r i c a t e  weld-type LOX t u n n e l s  as a backup. 
same t i m e  p e r i o d ,  welding of t h e  lower f u e l  t a n k  c y l i n d r i c a l  s k i n  
assembly was completed.  A l l  s k i n  s e c t i o n s  are a v a i l a b l e  f o r  t h e  
upper  f u e l  t a n k  c y l i n d r i c a l  s k i n  assembly,  b u t  w i l l  no t  be j o i n e d  
u n t i l  t h e  weld t e s t  program i s  completed. The f i r s t  two S-IC-T LOX 
t a n k  f i t t i n g - t o - g o r e  segment welds were a l s o  r e j e c t e d ;  a d d i t i o n a l  
assembly a t t e m p t s  are be ing  postponed u n t i l  t h e  weld problem i s  
r e so lved .  During t h e  same time p e r i o d ,  MSFC cont inued  machining 
o p e r a t i o n s  on t h e  S-IC-T t h r u s t  s t r u c t u r e .  The f i r s t  two t h r u s t  
p o s t s ,  d e l i v e r e d  t o  MSFC i n  e a r l y  Janua ry ,  a r e  p r e s e n t l y  be ing  
i n s t a l l e d  i n  t h e  t h r u s t  s t r u c t u r e  assembly f i x t u r e .  Completion of  
t h e  t h r u s t  s t r u c t u r e  i s  scheduled f o r  June 1964. 

During t h e  

3 .  A t  Michoud d u r i n g  the  r e p o r t  p e r i o d ,  t h e  S-IC forward 
handl ing  t o o l  f a i l e d  d u r i n g  a proof load  t e s t .  Fol lowing r e p a i r ,  
t h e  t e s t s  w i l l  be completed and t h e  t o o l  d e l i v e r e d  t o  MSFC; d e l i v e r y  
has  been de layed  from January  15 t o  January  25.  

4 .  During t h e  r e p o r t  p e r i o d ,  MSFC con t inued  assembly of t h e  
S-IC mockups. I n s t a l l a t i o n  of  t h e  c o n t r o l  p r e s s u r e  system i n  t h e  
forward and i n t e r t a n k  mockup i s  95 p e r  c e n t  complete .  The b a s i c  h e a t  
s h i e l d  suppor t  s t r u c t u r e  was assembled and i n s t a l l e d  i n  t h e  t a i l  
s e c t i o n  mockup. An i n t e r f e r e n c e  problem was found i n  t h e  S-IC 
Forward Area Mockup invo lv ing  i n s t a l l a t i o n  o f  t h e  LOX p res su re  sys tem 
and a d i sc repancy  i n  t h e  p r o p e l l a n t  d i r e c t  suppor t  system; t h e  d e s i g n  
e r r o r s  have been r e so lved .  
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C .  S - I 1  STAGE 

1. During t h e  r e p o r t  p e r i o d  a t  Downey, S&ID con t inued  S - I 1  
s t a g e  s t r e s s  i n v e s t i g a t i o n s .  P re l imina ry  r e d u c t i o n  o f  d a t a  o b t a i n e d  
on S - I1  common bulkhead and c y l i n d r i c a l  s h e l l  thermal  s t resses  
induced du r ing  p r o p e l l a n t  l oad ing  o p e r a t  i o n s  i n d i c a t e  t h a t  t h e  p rope l -  
l a n t  t a n k  may have t o  be p re -cond i t ioned  p r i o r  t o  p r o p e l l a n t  l oad ing .  
D e f i n i t i o n  of a p p l i e d  stress d i s t r i b u t i o n  i n  c r i t i c a l  areas i s  
e s s e n t i a l l y  completed;  t h e  remaining major e f f o r t  i s  d e t e r m i n a t i o n  
o f  a l lowab le  stresses i n  t h e  c y l i n d r i c a l  s h e l l .  

2 .  A t  S e a l  Beach, S&ID has completed mer id i an  welding of 
t h e  S - I1  s t r u c t u r a l  t e s t  s t a g e  a f t  common bulkhead. The bulkhead i s  
now be ing  prepared f o r  d o l l a r  s e c t i o n  welding,  which i s  scheduled 
f o r  nex t  r e p o r t  pe r iod .  

3.  During December, S&ID con t inued  s t u d i e s  t o  determine 
optimum f a b r i c a t i o n  t echn iques  f o r  t h e  s t r i p  seal  common bulkhead 
manufactur ing concep t ,  which i s  b e i n g  developed as backup t o  t h e  
p r e s e n t  bulkhead manufactur ing method. Recent ly  completed s t u d i e s  
i n d i c a t e  t h a t  s t r e t c h  forming may be t h e  most d e s i r a b l e  t echn ique  
f o r  f a b r i c a t i n g  bulkhead upper gore s e c t i o n s .  The S - I V B  s t a g e  con- 
t r a c t o r  i s  forming similar p a r t s  by t h i s  method w i t h  e x c e l l e n t  r e s u l t s .  

9 ~ 4 .  By t h e  end o f  December, Beech A i r c r a f t  s u c c e s s f u l l y  
completed t h e  f i r s t  phase of t he  o n e - q u a r t e r  t e s t  t a n k  l i q u i d  
hydrogen thermal s t r a t i f i c a t i o n  t e s t  program. T e s t  d a t a  r e d u c t i o n  
i n d i c a t e s  t h a t  gas  bubbl ing may be a s u c c e s s f u l  means o f  p r e v e n t i n g  
the rma l  s t r a t i f i c a t i o n .  On December 3 1 ,  t h e  second,  and l a s t ,  t e s t  
t a n k  f o r  t h i s  program was d e l i v e r e d  t o  % I D .  I n s u l a t i o n  f o r  t h i s  
t a n k  has  been d e l i v e r e d  t o  S&ID and w i l l  be i n s t a l l e d  d u r i n g  t h e  nex t  
r e p o r t  pe r iod .  

5.  During t h e  r e p o r t  p e r i o d ,  S&ID performed t h e  f i r s t  b u r s t  
c y l i n d e r  t e s t  t o  determine weld a l l o w a b l e s  on t h e  metal proposed f o r  
t h e  S-I1 LH2 t ank .  
p r e s s u r e  t e s t e d  a t  -423 degrees  F and f a i l e d  a t  abou t  85 p e r  c e n t  
of t h e  programmed load. A d d i t i o n a l  t e s t s  w i l l  be  performed. 

The t e s t  t a n k ,  w i t h  one l o n g i t u d i n a l  weld, w a s  

-;:6. During mid-January,  Rocketdyne d e l i v e r e d  t o  Downey t h e  
l as t  5-2  Block I11 Engine € o r  S&ID's S - I1  S tage  E lec t romechan ica l  
Mockup. During t h e  nex t  r e p o r t  p e r i o d ,  t h e  c o n t r a c t o r  w i l l  r e p l a c e  
t h e  remaining 5 -2  s o f t  mock-up eng ines  i n  t h e  E lec t romechan ica l  
Mock-up w i t h  the  Block I11 eng ines .  

7 .  During e a r l y  Janua ry ,  t h e  S - I1  B a t t l e s h i p  f i r i n g  schedu le  
was a l t e r e d ;  t h e  f i r s t  f i r i n g  i s  now scheduled f o r  November 1964 



i n s t e a d  of June 1964, a s  o r i g i n a l l y  planned. The schedule  change, 
which w i l l  not  a f f e c t  t h e  new Saturn  V d e l i v e r y  and launch s c h e d u l e ,  
i s  due t o  d e l a y s  i n  a c t i v a t i o n  of  t h e  B a t t l e s h i p  Tes t  F a c i l i t y  a t  
Santa  Susana. 

8 .  A t  S&ID i n  l a t e  December, MSFC reviewed t h e  S - I1  B a t t l e -  
s h i p  s t a g e  e l ec t r i ca l  f i r i n g  equipment d e s i g n .  The e v a l u a t i o n  of the  
rev iew d a t a  i n d i c a t e s  t h a t  the  des ign  i s  adequa te ,  and Marsha l l  app rova l  
i s  expec ted  t o  be i s sued  du r ing  the next  r e p o r t  pe r iod .  

9 .  During the  r e p o r t  pe r iod ,  MSFC completed assembly of t h e  
S - I1  Forward Area Mockup. Assembly of t h e  S - I1  I n t e r s t a g e  Mockup 
was a l s o  completed and t empora r i ly  i n s t a l l e d  on t h e  S- IC  Forward Area 
Moc kup . 

D. ENGINES 

1. F-1  Engine 

t k a .  On December 1 7 ,  i n  S t a t i c  Test Tower West, MSFC 
conducted, f o r  a scheduled 36-second mainstage d u r a t i o n ,  t h e  f i f t h  
Marshall-conducted F- 1 (F- 1001) engine tes t .  
i n d i c a t e d  a l l  parameters  were wi th in  t h e  expec ted  range.  
r evea led  eng ine  damage c o n s i s t e d  of one e x t e r n a l  t h r u s t  chamber tube 
l e a k  i n  t h e  e x h a u s t e r a t o r  and seven c r a c k s  i n  t h e  e x h a u s t e r a t o r .  

P re l imina ry  d a t a  rev iew 
I n v e s t i g a t i o n  

;kb. During t h i s  r e p o r t  pe r iod  a t  Edwards AFB, Rocketdyne 
conducted e i g h t  s u c c e s s f u l  F-1 engine system tes t s ,  i n c l u d i n g  two 
t e s t s  on d e l i v e r a b l e  engine  F-1002. Engine F-1002 ope ra t ed  f o r  150 
seconds a t  1,421K t h r u s t  and f o r  two seconds of a scheduled 40 
seconds a t  1 , 5 1 1  t h r u s t ;  t h e  t e s t  w a s  t e rmina ted  by h igh  f u e l  pump 
o u t l e t  p r e s s u r e .  Two t e s t s  w i th  Engine 011-1, bo th  scheduled f o r  150 
seconds ,  were t e rmina ted  a t  70 and 1 2  seconds;  t h e  former because of 
h i g h  t u r b i n e  b e a r i n g  t empera tu re ,  and t h e  l a t t e r  by a f i r e  i n  t h e  
t u r b i n e  area caused by a cracked t u r b i n e  i n l e t  mani fo ld .  O f  f o u r  
tests wi th  Engine 013, two were scheduled  f o r  150 seconds b u t  were 
t e rmina ted  a f t e r  5 and 6 seconds because of i n s t r u m e n t a t i o n  l i n e  
f a i l u r e s  and low LOX pump i n l e t  p r e s s u r e ,  r e s p e c t i v e l y .  Two tes t s  
f o r  145 and 147 seconds s u c c e s s f u l l y  demonstrated f a i l - s a f e  c h a r a c t e r -  
i s t i c s  of t h e  gas  g e n e r a t o r  b a l l  v a l v e .  

2 .  5-2 Engine 

?:During t h e  r e p o r t  per iod , Rocketdyne cont inued  5-2 engine  
s t a t i c  f i r i n g  t e s t s  a t  the  Santa Susana T e s t  Area. By e a r l y  Janua ry ,  

- t h e  damaged t h r u s t  chamber s i d e - l o a d  r e s t r a i n e r s  on T e s t  Stand VTS-2 
had been r ep laced  and s i x  engine system t e s t s  conducted f o r  a t o t a l  
of 143 seconds.  The o b j e c t i v e s  of t h e  t e s t s ,  which were g e n e r a l l y  
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s u c c e s s f u l ,  inc luded  engine c a l i b r a t i o n ,  f a c i l i t y  checkout ,  and 
d e t e r m i n a t i o n  of s tar t  c h a r a c t e r i s t i c s  a t  s imula ted  v e h i c l e  i n l e t  
c o n d i t i o n s .  The engine i s  p r e s e n t l y  be ing  r ep laced  because a f a u l t y  
f u e l  turbopump which caused e a r l y  t e r m i n a t i o n  of t h e  last t e s t .  
A d d i t i o n a l  s ta t ic  f i r i n g s  performed i n  o t h e r  t es t  s t a n d s  t o t a l e d  
o v e r  1 2 2 1  seconds i n c l u d i n g  a long-dura t ion  t e s t  of 503 seconds.  
O b j e c t i v e s  i n  t h e s e  tes ts  inc luded  engine  checkout and c a l i b r a t i o n ,  
f a c i l i t y  checkout,  and e v a l u a t i o n  of f l i g h t  i n s t r u m e n t a t i o n .  

E. INSTRUMENT UNIT 

1. During t h e  r e p o r t  p e r i o d ,  MSFC cont inued  p re l imina ry  work 
During t h e  week of  December f o r  S a t u r n  V Ins t rument  Unit  development. 

16,  Marsha l l  and IBM completed n e g o t i a t i o n  of t h e  E l e c t r o n i c  System 
I n t e g r a t i o n  and Checkout c o n t r a c t .  Formal award of t h e  c o n t r a c t  i s  
expec ted  dur ing  t h e  nex t  r e p o r t  p e r i o d .  On January  16,  1964, NASA 
Headquarters approved t h e  r e v i s e d  ST-124-M S t a b i l i z e d  P l a t f o r m  Systems 
Procurement Plan.  E a r l y  i n  t h e  r e p o r t  p e r i o d ,  Marsha l l  r e c e i v e d  t h e  
c o s t  and t e c h n i c a l  p roposa l s  f o r  t h e  p ro to type  p roduc t ion  phase o f  
t h e  I B M  Guidance Computers and Data Adapters .  These p roposa l s  are  
p r e s e n t l y  being reviewed. 

2 .  During December, MSFC completed dynamic t es t s  f o r  com- 
p a r i n g  Instrument Unit co ld  p l a t e  mounting concep t s .  Ana lys i s  of 
t es t  d a t a  i n d i c a t e s  t h a t  the  honeycomb c o r e  backup mounting t r a n s m i t s  
l e s s  v i b r a t i o n  t o  t h e  ins t rument  u n i t  s t r u c t u r e  t h a n  t h e  s t a n d o f f  
mounting b r a c k e t s .  

3 .  During December, NSFC and t h e  Budd E l e c t r o n i c  Company 
completed nego ta t ions  f o r  the  Ins t rument  Unit/S-IVB ground c o o l i n g  
u n i t  c o n t r a c t .  On December 9 and 10, MSFC and t h e  c o n t r a c t o r  he ld  
a Phase I Design Review a t  Marsha l l .  Design changes and comments 
emanating from the  review w i l l  be forwarded t o  t h e  c o n t r a c t o r  d u r i n g  
t h e  nex t  r e p o r t  p e r i o d .  

F. GROUND SUPPORT EQUIPMENT 

A t  MSFC, assembly of t h e  f i r s t  S-IC t r a n s p o r t e r  c o n t i n u e d ,  
b u t  completion i s  now scheduled f o r  February 1 because of la te  
e l e c t r i c a l  component d e l i v e r i e s  from the  c o n t r a c t o r .  The la te  
d e l i v e r i e s  were caused by d e f e c t i v e  pa r t s  r e c e i v e d  from t h e  sub-  
c o n t r a c t o r .  These components a r e  expec ted  t o  be a v a i l a b l e  f o r  
shipment t o  MSFC i n  l a t e  January.  
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SECTION V. FACILITIES 

A.  MARSHALL SPACE FLIGHT CENTER 

9 ~ 1 .  MSFC cont inued  c o n s t r u c t i o n  p rogres s  on t h e  S-IC S t a t i c  
Tes t  Stand. I n s t a l l a t i o n  of East  tower s i d i n g ,  and e r e c t i o n  of t h e  
200-ton d e r r i c k  was completed; i n s t a l l a t i o n  o f  c a b l e s  f o r  t h e  
h o i s t i n g  machinery on the  150 and 200-ton d e r r i c k s  has begun. 
s t a i r w a y  and o t h e r  s t e e l  work i n s t a l l a t i o n  i s  underway. I n s t a l l a t i o n  
of the  u t i l i t i e s ,  f i r e x  system, and load p l a t fo rm welding i s  con- 
t i n u i n g .  A l l  d e f l e c t o r  s t e e l  i s  p o s i t i o n e d  and welding i s  underway. 
The f a c i l i t y  i s  scheduled  f o r  completion i n  May 1964. 

E x t e r n a l  

+:2. A t  MSFC, F-1 Engine T e s t  Stand s u p e r s t r u c t u r e  e r e c t i o n  
con t inued  w i t h  abou t  95 pe r  c e n t  of t h e  s t e e l  i n  p l ace .  The 100-ton 
d e r r i c k  was i n s t a l l e d .  Def l ec to r  mani fo ld  p i p i n g ,  f i r e x  water l i n e s ,  
and u t i l i t i e s  i n s t a l l a t i o n  i s  w e l l  underway. A l l  s i d i n g  i s  p laced  
on t h e  p r e p a r a t i o n  b u i l d i n g .  F a c i l i t y  comple t ion  i s  scheduled  f o r  
May 1964. 

;?3. 
e x c a v a t i o n  f o r  t h e  S a t u r n  V Ground Support  Equipment T e s t  F a c i l i t y .  
Test a r e a  and roadway g r a d i n g ,  v i r t u a l l y  h a l t e d  because of adve r se  
weather  c o n d i t i o n s ,  has  resumed. 

During t h e  r e p o r t  per iod  , MSFC completed blockhouse 

;?4. C o n s t r u c t i o n  of the  S a t u r n  V Dynamic T e s t  Stand a t  MSFC 
progressed  w i t h  tower s t e e l  e r e c t e d  t o  t h e  168-foot  l e v e l ;  t h e  stair- 
way i s  completed t o  t h e  144-foot level.  Concrete work f o r  t u n n e l  
A i s  completed. Es t imated  f a c i l i t y  comple t ion  i s  August 1964. 

;?5. The c o n s t r u c t i o n  of t h e  J-2/S-IVB Liquid Hydrogen Test 
F a c i l i t y  a t  MSFC i s  proceeding on schedu le .  Excavat ion  i s  complete 
f o r  t h e  t u n n e l  between t h e  LH2 t e r m i n a l  b u i l d i n g  basement and t h e  
e x i s t i n g  Power P l a n t  Test Stand;  forms and r e i n f o r c i n g  s t e e l  have 
been i n s t a l l e d  f o r  a 20-foot s e c t i o n  of t h e  t u n n e l .  Concrete 
pour ing  w a s  completed f o r  t h e  t e r m i n a l  b u i l d i n g  basement w a l l s .  S t e e l  
tower founda t ion  e x c a v a t i o n  i s  complete.  The t e s t  s t a n d  and t e r m i n a l  
b u i l d i n g  i s  scheduled  f o r  completion i n  August 1964 w i t h  t h e  re- 
mainder o f  work scheduled  f o r  completion September 1964. 

B. MISSISSIPPI TEST OPERATIONS 

1. A t  MTO, t h e  Mobile D i s t r i c t  Corps of  Engineers  awarded a 
c o n t r a c t  f o r  t h e  c o n s t r u c t i o n  of a n a v i g a t i o n  lock and lock  water 
supply  on December 10,  and a c o n t r a c t  f o r  High P r e s s u r e  I n d u s t r i a l  
Water Pumps on January  9 ,  1964. 
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C , CONTRACTOR FACILITIES 

. 

f:l. F a c i l i t y  c o n s t r u c t i o n  a t  S&ID’s S e a l  Beach S - I1  S tage  
Assembly Complex cont inued  s a t i s f a c t o r i l y  throughout  t h e  r e p o r t  p e r i o d .  
Ver t ica l  Assembly Bu i ld ing  c o n s t r u c t i o n  i s  about  75 pe r  c e n t  complete  
and on schedule .  On January  2 and 3 ,  S&ID began i n s t a l l i n g  S- I1  
assembly t o o l i n g  equipment i n  Vert ical  Assembly Bu i ld ing  S t a t i o n s  I 
and V I  r e s p e c t i v e l y .  Pneumatic P a i n t  Packaging Bu i ld ing  c o n s t r u c t i o n  
i s  about  35 pe r  c e n t  complete and on schedu le .  

2 .  E a r l y  i n  Janua ry ,  MSFC reques t ed  S&ID t o  f u r n i s h  
eng inee r ing  requi rements  f o r  c o n s t r u c t i o n  of  a new two-bay v e r t i c a l  
checkout  b u i l d i n g  a t  SLID’S S e a l  Beach S- I1  S tage  Assembly F a c i l i t y .  
A d d i t i o n a l  Navy p rope r ty  w i l l  be r e q u i r e d  f o r  t h e  b u i l d i n g ,  which w i l l  
be necessary  f o r  % I D  t o  checkout  s i x  s t a g e s  pe r  y e a r ;  t h i s  ra te  
p r e s e n t l y  appears  imposs ib le  wi th  e x i s t i n g  f a c i l i t i e s .  

3 .  Bids f o r  S e a l  Beach dock m o d i f i c a t i o n s  had been r e c e i v e d  
by t h e  Navy a t  t h e  end of  t h e  r e p o r t  pe r iod .  The c o n t r a c t  i s  scheduled  
f o r  award du r ing  t h e  next  r e p o r t  p e r i o d ,  and t h e  m o d i f i c a t i o n s  are 
expec ted  t o  be completed by May 1964. 

4.  A t  t h e  Huntington Beach S-IVB Assembly F a c i l i t y ,  Douglas 
completed c e r t i f i c a t i o n  of t h e  assembly tower welding equipment .  
I n s t a l l a t i o n  o f  t h e  assembly tower overhead c rane  i s  scheduled  t o  
s t a r t  January 2 7 ,  w i th  comple t ion ,  i n c l u d i n g  checkout ,  scheduled  
f o r  February 10. U n t i l  c r a n e  i n s t a l l a t i o n  i s  completed,  S-IVB 
assembl i e s  w i l l  be i n s t a l l e d  and removed from t h e  tower by a mobile  
boom c r a n e .  
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MPR-SAT-64- 1 
February 5 ,  1964 

APPROVAL 

SATURN MONTHLY PROGRESS REPORT 

(December 16, 1963 - January 16,  1964) 

by INDUSTRIAL OPERATIONS 

The information i n  t h i s  r epor t  h a s  been reviewed f o r  s e c u r i t y  
c l a s s i f i c a t i o n .  Review of any information concerning Department of 
Defense o r  Atomic Energy Commission programs has been made by the  MSFC 
Secur i ty  C l a s s i f i c a t i o n  Of f i ce r .  
UNCLASSIFIED. 

This  r e p o r t  has  been determined t o  be 

fP/mcZee- B . J'ame s n 
SATURN I / I B  ibroject D i rec to r ,  Y - I / I B - D I R  

Sa turn  V P ro jec t  Off ice  
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